For Our Ref.- 6511 



Translation of Abstract of JP-A HEI 11- 15057 1* 

The object of the invention is to provide a system and method for 
measuring the channel quality using a ratio of noise to a signal in order to 
transmit a signal encoded on a fading channel. A Viterbi decoder for the 
maximum likelihood channel is used as a measure for the channel quahty. A 
measure for a Euclidean distance is filtered to smooth short-period fluctuations. 
The filtered or averaged measure is a reUable channel quahty measure 
maintaining logical consistency in a different encoding and modulating system 
and at a different moving velocity. The filtered measure is mapped for a 
noise-to-signal ratio per symbol using a threshold-based system. An estimated 
value of the tacit noise to signal ratio is used for mobile aiding type hand-off and 
rate adaptation in a signal transmitter. 
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1 

M,= aM,-,+ ( 1 — a) m,. 

r $ in-T V ^ JpJ^giJS L t V ^■ti * * 5 Spg t , 
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2 

4:, 

S4:. 

m, 4: U-C^g^Stuif'a-KSixfcSKaaSS:, I^S: 
Web. 

m, <^5Pi^#[Sr3ji«>5#S4:, 

30 y 3, K^6fliS'J«o«l3£fflS:*^^)5#S:*»e?*5- 

4:?:!t$m4:■r?.->;^7"■i-o 

— y 5- K8ERHOilIi*Sr*:.«)«^S*^ 
M,= aM,.,+ (1—0) mi 

y y K8Egf«'3a'ja^w4t:£ffiliM, 4: Ur^Sl* 

im^^ 1 3 ] If 1 2 ^cl5«<^:^&li*3v^T, 
40 M. (DS^mmm.^^ «> 5> 4: . 

$ H 5 ^i^i^ ai]« U # V Sr 3^ » 2> 4: , 

LT, g^M./'/i<^M«r-^3':^i'5>^®4:, 

M, /M^^Obi^J: 9 SiA'y^ T yT* 

. T-— :?'/K75cti(0©fc*fi$:UT('''?){t-^*f$i^Jt<?5ft>Cffi[ 

50 iz.ttVxmM, / n(r>mi:-^ -y^'ti>^&t. 
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[0 0 0 1 ] 
[0 0 0 2] 

[0 0 0 3] m«EC?^«i»7='-^®<S^^^^^> 

ir/U7 • T^-e v^^/l^ • ^"^"-J^:^ ^ • ^-"^ (CDP 
D) v';^7^i^*3J:t/I S - 1 3 ocDUmt^m^^Vi^ 

5<35-e. {t#»«l{t • JSii^it (SNR) 1 o<^>i2:/K7) 
[0 0 0 4 1 0#Pp^61)J-^{k-r6^-r^/Hc^-rs 

— h (FER) (::S<3V>T-t<^^^^>'^ 

yW7 • v';^T-Atci6V^rJi^ SNR«ras;6i"Sfeft?>. fo 
5U^^^F E RS:«3£i"5^rJt>C0S5iS-CjEai>i!:&j£fi?5c 

[0 0 0 5] - >^:^-ri>^lc^6V^T;i*a/^c^ffi>JS^ 

t Pf Jftb-S :i ^ 5 c <75fl ^5Sg U-</K^B$rBl 6^ 



(3) 1#§B^ 1 1 -1 5 0 5 7 1 

4 

[0 0 0 6] '=e/M/w3tSS<?5/^>' (MA 

HO) (mo bile assisted hando 

f f ) (omfy(Of^t>\^. SNR*fciiFERi::J:oT^ 

t LTFER;65{£igT-fc^tOH. ^/<^yU;«iS+3^/^^<^ 
4#;5>^5^fi6ti^5fo^3^'*??T-fc^o SfeoT. FERlCgliS 

[0 0 0 7] m^t\.x. '>:^J}^/V.^9-- 

I S - 1 3 6tl2Pfm(-l^5' H ' ' l--- h*5 

9lcc^fe5t±tga«i: U-CJ£< S:^tAi^.bi^TV^6 FER 
*ytl^SNRi:c^ffiBH4i6S+5J-c>S:v\ 

30 [0 0 0 8] 

[%WoM^] *^?^<7>iocoffi«ir.J:nJ^. — Mcoef 

•. :^<?;)if^>i*j«^jbbt;i»;r^Lrv>^-m(^SKay^c^^ 
^iti^*r-rs@Ka!j«<7?-^5^i^:/rd5ffi#tsn5o 

[0 0 0 9] 

[^pjcof^j^jBT^flsai] *?Dt;iiai S:#RS-r5i:. iSRSii 
2. 4. :Joi:U«6<7)rtaJl^li. *rf£:LTVv-5-feyU2. 

4> iJiSjii/ecojafS^'i^^rtciiagSix^Slfi^s. i o. 
jaii/i 2t^^^o »L<mx.tf. Sifi^8J5-fe/u2(;o 
50 rt«fB(::fc9. Sjft^i oii-fe/u4a>rtffl«:iifo!9. ^ur 



(4) 

5 

I0 0 10]-fe/^2. 4, *5J:I/6$^BISTTV^5^|fl 
#14 Sriiigi-S t # «cSifi^ 8 S N R;65*S L 

co:)cSF|i^^lc::J^tt5 S NRI^iSlfe^ 8 S N Rd^S# 

1 4^c^ov^Tr'--l5^^i^^r1^^-■^t'6<?:)^-i^^^^cp^^iti 

[001 1 ] 02 \^7^9^m<DtzitKomi&m 8 2 
- h(7:)£Jte^coijim^2 2ioJ:t/jS;J;^u- hcoSSU^o 20 

2 0 fciilS;: i^- h (0»mm<DS:mm 2 e *3 J:T/SiC V — 
Jtfe^ 8 Sfcf^^Hb^ 2 0 (OV^-m^&McijiJ^: LTV^S3||m 

Sit6^c^iiim^2 2\'xmft>i^— h(D^mm(D^\tm.2 e 

X. mmms t^W)m2o t(orA(D^9>'V:y^ • ^-r 

looi2]iSoT. m:^^tit—>:^:^^/^'^—h (I 
S-130/IS-136 {c:*3tt5J: p^'cC) "CaiftL. 

*3v^T. ^co?^-§-{b^ia:&^^*S^tAi^^Bfen^FER*5 
HTtg^cf F E ROffi-CO^-\'^/^^DK<7^^t^^^^ 



^mW- 1 1 -150571 

6 

* SNR*5j:tJ^FER<^M:&S:. «ia$H^S:ft 

3 4<?5rt«fiJ-CI:i> ItSl^^— {ak } 3 6;55aii;?^ 

§jcD3i:/=i-^3 8Sr^^or^^•^^k$i^. n-^-it^ntc 
^^^j^i^Ts (b, } 4o«rs«-r5o ^(on-^-it 

2S:iiCTia:S^6^J>i^W • ■^5/t'v^*fc>*-fes' h • 

{4*av'>' h • (P.SK) *ytf^M^(o^yK 

(QAM) :f3^t^}f<o^ M^coia^uoi/^ 

IC, ^ tr— .y^^;^(Gibby Smith) <DU^ 
^f* (-r^«^^*>. v'>-;}^/uF«l60jS^S:0{;it*S)^cis^cOi^i^ 
g+^lfe|it^) «:?Sls-r6a^ft:7^/u^4 6SrfieoT>'NVw 

^/V4 SSriiUTgftms 0--3i^m^H^o ^m^5 0 

c?5ffi;^ { r , ) 5 4 f^ftS^T^I^V^^^y i^:r<?5»rajJ:*5V> 
[0 0 1 41 k#@60eiralc:fo*v^TS:«$i^/tm'^^il!k 

[0 0 1 5] {i.b. Sk t^aHtSixfclg^v^v^TK/u {s 
k) 4 4<Sr7j^L. ttk • 
4<3D«»SrSL; ^Ur/n, ^i^tfedSNo "Cfc5ilP» 
30 . y^X (AWGN) ^TTJ^-To 

C0«^. :7zr:-v?>'>r-^^^/l-6 4tiffi§IW-Jte)ixT 

X-tSo r<??eiJ^-*3V^T^^. Wy— <Rayleig 
h) ^'zn — v?>^>^tC^-r^v^:^>r iJ^^ (Jakes) (D 
^y^/vt^^i:>f\^X^^^o r<?:>v'-:^'7^^0— — X5rSjl-fb 

ho M^y • K;Si5S^$nTV>5;^)^ * 

(Sk*7^^ — U'Ct)*oe,nrv>'5) 5 6^^oTS 
jt^rr— K^d^Si^t^S 0(:::^3V^-cS^TS:^t^o 

• ^-r^/ue 4<7)^^coioo»;£ffi;65g<t« 

5 0<35t'=-^^ (-r?ii:>*?. fiii;V.S03ii^3-^^5 
[0 0 16] 

[^1] 
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[I!fell 



[0 0 1 7] t^^oT. *^P^(^:>iooJg«i;i<tnti\ 

b ^lij b ;^ ^ ^ ^ <^ SO S 

S:tf ^tb/c M----^ • rcDt^tSiJis NR 

[0 0 18] Mi=aMi-,+ (1 — a) mj 

[0 0 191 r(^^ti> ad5 0<J:'9:^^#<. LT l . 

[0 0 2 0] 04 tt4o<^;^;— :/(?5^7:7Sr7^LT*3 



V^So |gi»0;j^7->^8 0-8 6t^M^y;^?g^-§-^ti$tbfc 
8 p s K:^^(^^-r ^ /i-^ ^ntcif^ ' y'^' 

0. 9tc:«LV\ I S- 1 3 0/ I S- 1 3 60^^^ 
• o, (N= 2 6 0 v-^^Tj^/W 

(D h uy • :X h • -<T— <3D<^'9 l^*3V^ 

^i^,XV^'5o SNR«3 0 d 6 d 

B<7>tefflt-*>*3, -^tLT 6 0 0<B<^>^^-^ - P^a^/ h • 
30 ^Pi-^TC0^^:l*5V^T 2 d B O ;^ 7^ :7''C7=^ y 

2Js:t7>ii»9-CfcSo (a) ^jfeo;^?— ::^8 0(^m#. f<. 
T=0. 0 0 0 2; ih) mi^(^:^—ys 2(Dm^. f 
, T=0. 0012; {c) MBi<D:^-'yB 4(Dm'^. 
f/T=0. 0 0 3 4 ; *5j:t/ (d) *mcO:^-y^86 
(T):^-^. f - T=0. 0 0 6 9o m^ti^b. V 

KSEBtcoaoaco^i^fiSM, i: S NR t c^^t-— ^^iff 

R ;as@ $ V ^ ^ t # ft l^^/i^S:^«F L . 

S NR;dS®'>'r 5 <t t t^li:?)Pr 5o 
[00 2 11 Igl 5t^4 o(7);<7— :/;65foSi5^^:7^^UT 

mmu iMi<Dmnm) ^^lx^v. ^i.xm^(o^ 

40<^?;!7-y^8 8-9 4JiS/.^5 K:y:/7-J^lS«c5:« 
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10 0 2 2] g^<?5^fgaflS^7^¥i^ffi[M*3<tt/SNRJ;i 
[»2] 

^///? = 10logio--^ indB. 

fflO^FiiSfle^. iiacOH^. M. =aM,-, + (1- 
[»3] 

SWR = 10logio--^ 

^i^b^f^n'So ^i^LtvMte.^ :J6j:tFe,,^»iMi 

(T^aSKMi d^feSNRS:*«)S^cJ?><?5 2ocoprffi>i:S'^ 
10 0 2 3] laeii/l^^'^T^/y^ • -r — ^^/^Sr^oT^ 

*f*i:r5SNRO«5fflSr9t;£-rSo C<;5SNR<^«EH 

[0 0 2 4] ^(DT^y'v'f^ ^y^^ >Pt^<Jr-rsSt;£Six 
fcteiai::*r-r5)SNROK^Wi"Cc?5t5^— i^ix hlfi/in (Oy- 

(0 0 2 5]. 

f^n - jq0.1(5NR.) 



(6) I^BB^F 1 1 -1 5 0 5 7 1 

mU, n = l, 2, . . . , K-Cfc!9. rCl-C. KItgf 

S<7>StiS«r*3ei-5o ^fctcij^^T^^/rT'i 0 oj;i*3v^T. r 
(Dffii: sNRco^^i:i:<^»J^?&l^^;^5^^y 

^<^*t;??LTV>5SNRo:>{ii[J::*|-r5M, /m. (OM'S. 

10 [0 0 2 61 ;^7'';/>^l O 2JC*5V>-C. S<t«*f*. r<?:> 
-r 5/:ri 0 4«;i*5V^T bi^y-:^@KoiaOiKm, SrtB:^i- 

20 [0 0 2 7] rnir;?.fi*IJ^:^X5'^l 0 8-^^^L> 

:y:/l 0 8<7:))e:^;5^ Tyesj T-fco/^cii-g^. 
♦i:^7^>;/:/l.i O-^Mgci-^o ^•rty>^l i 0\z.i^\^ 
X. V^^-rAfiSNROaiJjefiff^S^SNRi O^yi^Ty 
- >^/U(7:)©Hic^-r6S>ct?:>SNR) J:'9::^tv^ 
r^^lSS-rSo *&*t bT. i^;:^'r^J:j::^Xiy:7^i i 
0tC^3VNTSNR<?5aij;£<ia€r:J^ y ^/^UTSNR, fJl^ 

30 T^COSNRO^ISSNR, ^r^lft^tCl^UTSg^-r^o 

to 0 2 8] *ij;£;^x5/:7"i o 8co3^m;d5 tnoj Tfc 
ofcS-g^. ya-fe;:^imi:)'9i-:^7'';/:?'l 1 4-^ffl§^ 

rT'l 1 6JC:*3V^"C. ix-i^-ri^fi^OS NR(75aiJ^ffi;65s 

NRk {^(D/\^y^T ' T—y/^<o^m\cn-t^^ 

/h<^SNR) J: tJ/J^^^'^w i: Sr56^i~5o l^^ti.X. 
40 ix;?^r-Aj^>^7^5':7'i i 6lc:}3V^TSNRcoa!l3^ffiSr^ 

f*;?^7^^;/:/l 1 2lc:*5V>TSNRCO{ilSNR. Sri^^tffil 

[0 0 2 9] f&^. :^y^y>^l 1 4 <?52pJS*S*d5 FN 
oj T^fco^cii-^; :7'n-ir^i^«lp'9twiHJ^;^y^:y>^i 
1 s-^iffiigcL. ^(D^x*. Mi //in ;65^^<?:>U#v^ffi 

50 y^T -y-f • x — ::^>'1^<^^<^M, CO-^ ,y tt^h 



(7) 
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[00 3 0] El 7 »iSifi^*fcl*^tfl^;4Si^?^^S'J^D 
M.-Q»3^, 7'n-fe;^li^7's'7'l 2 6d»e>i6*9, 

-fer/KOi^g|5TOSNRco^<klc:MLTJ: i9jS<R*£;i"5 
[0 0 3 1 ] ^X-xT"! 2 6tC*5V^T. SNRcOI^WSt? 



12 



[See] 

[0032) n = l, 2, . . . K-^fc 9 , K« 

If 05jt*;£;L.TV^5 S NR^(-^-f ?)M. /u, o?a"J^<it 

(0 0 3 3) 



»^«^hi (1=0. 1 p-1) ©aa«**^fiEsn. '<fef«3fc 

ST*. 



[SC7] 



/=0 



^ [0 0 3 4] 
[^1^3] 



(8) 1$§B¥l 1-1 5 0 5 7 1 

13 ^ 

4 0»»«4^ FYESJ -fa-^^U7.T'v:fi^2^»'^ 

fl3E7.5^-y7'14 0<DitS»*< fNOj ^D-fe^'*^*'^*'^^ 

**t rvESj T*^fc«^. 7'D-fe;^tt^5^yi '*8'v«tt-rft. ::^?'S'5' 

1 4 BC^V^T, ->>^5-AM:SNR©BaJE«Sf 'J yt^UTSNRfc K:» LV»ffl 
era. SfcC. ->x?AJ4A7'-yyi4 4ir*V^rSNR«0«SNRk 

«tll®B*J«S-r*. ->;^^-i»«:^^'' ^ 1 5 2 fcfel-^-CS N R«)«(l3£«e^Wy 
©«SNRn «3i«««^**^Tr««f«"«. 

[00 3 5] r <z>iSui^^a!i<?5;&^iiSftttid5sa^E©ffi*5 * mettm^i^ t s^fesa^^* J: < f e R<^jg«^ 

It 5 ^ ^ ^/•'S KS'l* D ^ n ^ ^SJ-r 5 t^iptQc^ F E R Ji* $ tv5 5 „ s N 

[0 0 3 6] SNRI*2ti:^e^f^*3lt5i!f*LV>i4«ga!J« 30 FEZ? = 

ML.TFEROJ®-C-aa:£$n5wi:;6i^v>::i:ttJ:<*o [0 O 3 7j 

! btvTv>2)o li;£rosNRt::*svT, f ERJiS^Sd^*^* l^4j 



(9) mmW- 11-150571 

15 ^6 
eU. SWj =1, f, Wa^Vj ICfett&FER. «&w, l±*<OMafc*f 

$ 6 ic s N R 6 fTr ic « L. T -7 y « i T e « . 

->;^f AW-WtU-c. C, C2 Cq *t. n>H««,*off)<lic. 

<tx;w-:7vh«:iJ»*i:Batt, R (Cj ) (i-fer (Cj . snr) ) t 

^A-Sn*. ^lilTR (Cj ) l4Cj K:*t«U-CV»%t--'h/^ro*<&-^«>^- 

KFE^^raU. •C-UT«tt<oefiO«SNR«aLTV»«., 5 4. 1 

5 6. *sJ:W!l5 6tt3t?OT«S^J«fl:aE«ASC««r. *«f-^<tffi«*"^Cj 
C*JUT, FERj tt»fti«KC-:?t»-C*mt*nfcFER0^1^fiax»». 
«iUT. *-:^i 5 6Ctta*S*-f >J«Aj 1 6 0«tB5iftW&nTV^«.. s 

Cj_, J:0'hSi'». *-h-C3jSiBd?-f>hfc*JttSSNR©Ji«i:l't:7>f 

[0 0 3 8] e\^iiXV^e^ \%y ^ f^9<r>^<7 7^- * <^m. igme^d^^SEC, c^:&^-c?K)f^L-cv^S«^, tb 

Q./, if ^U{xt> enish, fory = 2, 3, e and 

Q.;, if / /^>r < ^ow. fory = 1, 2, 2 - 1 
rr-e, r = i, 2 Q-j -efes. =& j ^ 5 »l«<^¥isffi /X tt^s&S'JS* 

&a:klc-rSo ftmii, SJSro^-^yK?!;^'^^^, [0 0 3 9] 



(10) 



i|*58¥l .1 -1 5 0 5 7 1 



17 18 
lie C9 ¥ fiS S'^ /i^si'W^ ^ H 

^<J^^»low»*' ^hiRh^^l- Oi:D>c^<, ^UT^iow OJ:D/h^^^ 



[0 0 4 01 H • •>;^x-6s(7>yn -/^J^ 

6 2 icm^-r So 2l<H7=^-^5^ . ^ h y -i^ 1 6 2 

I^SftSl 7 2d-ibS{t$nfcSNRc^«^fi£l 8 4 Id 

J:l/|EI9Sg 16 6 f^iHIftT^-^ - >^ h y -ix 1 6 30 

tf#?r\ ^^^/H 7 0 (:J6^e>< /-<X3J|5^< . 
-iJ^zy^t^ih^) SriiUTSftmi 7 2-.aift-r5o 
i?5lt«3&sSft« 1 7 2i;i*3v>Tgm$tv;rc^. ^:h.f*2 

7 4 oa;^iiS:fe*tLybiff«{t-§'{-«-r5 

io\^^Xm\t'f—^ ' ^ h y— 1 6 2{w:ioV^Ti^{t$n 40 

^ff/2pj^{l:[o]g§ 1 7 8 Id ct or 3pi€i^b Six. tr^$^ir- 
x=i-^/(^fiijgi 8 otd*f-rs^i3b¥i^fie:d5i^»9tti$n 

So tr^ If • -r^— ^(oaaai 8 o<^>li[Jc»i"'5 
1 6 8^i»«c:#t!f&$ix> SNR<oit:£ffli 8 4Jc:*rfCL 



^th^o ^i^=^-y:^^if^^s^^^-iy ^ 1 6 8(^0f 

1 6 6--A;^F$tb. igrt;;f^-r^/i^*^>^=-^*5^^^ 
1 6 6 . ;^ b y -ix 1 6 2 lew urff 

•^^/v 17 0 ji-cijim-rso 

[004 1] z-?!?— • =3^^ hn— /wSrtTP SNRSrfiEo 

• h y — A 18 8 tcigi^i-So »cf-> il^ft 
. y-.i>, 1 8 Qti^^<D7s Y y — ixc^ai^t^l 

9 0-^A;^$nSo mmmi 9 0Ort«FPt?. 

. ;^ h y — 1 8 8;55^^^/l^ • ^^l^^—y-H^V^^^ 
§§1 9 2{;iJ:o-c??-^<bStv. ^liSnSo ^^^/i^- 
^:/3>-i^*3j:i/^p§ff 1 9 2(c:*5ttsaimz>'r7— • u . 
^/w*. y-^r?— • /u . r/i'=''y x^ihjK2 1 

2«::J:oTMiSJ$ttSo • :/ h d-yi- • r/i-=i^ 

y Xi.lplSg2 1 2iiSmmi 9 6;6^bc?::)S:ft$iT^^wSN 
R(^«l^<iS2 1 Olc/S^bT. >"?r7— • =2V hn— /^• 
u-</V'S^^:^:"r^)r irds-rt So ^h\z^ y>-r7— • =i:/ 

^cr— . T>'l^=i'y Xix[H]K2 1 2f^S:ft^l 9 6/^)^^ 

<D{t^■^m.^xxfyf1y h • • ho4t^fii2 0 

Oleics LT. /^r7— • =» > - vv</vS:R:^i- 

=ry XaIh]35 2 1 2J^^^^/^ • :i^v=3— y*3i:t/^p 
Si 9 2--A;^$ixS0f:^comt-S5£^?tvSo ^ 

43i:t/ge!B;i?S:Srfi£oT3j|fg7^-^ . ;^ b y - A i 8 8 
•r@ff^<!r)>'^*!7- • \y^/^xSiitmi 9 6i;i*rL-ci3^{fi- 

So ^<omm^S:mmi s 6^r*3v^rs^t^i^fc^. ^ 
str^ tr • 7^3— t/<^>ayjS2 0 2co{fi-cfoSo m2cotts 

;b»*(t-^^«*3<tt/f 5/ h . 3.5-. U-h 2 0 0<7>« 



19 

— ^ • 2 18 Vh^c tr^^^ f • -7^3 — 

t/(Dsy« 2 0 2 (omt^^Mn/w-^^t^^ 2 0 4 J: o T 

1 2-^iS5tc:«if&$tt. SNROift:£ffl2 1 0(^1 
/'?r7— . rjv ha— • T/V=f y XA|H]gS2 1 2<^:>Sf b 
ftttfe«-«i-S-?:ttBll^-e(?5r'-i5' • ^ h 1 8 8C7> 

XJ^m^i 9 2--^A;^*n5o 

lp]K2 1 4 tSNR<^>it;^fil2 1 0^:5^r/m^5S«:}3i: 

SNROMJi5B^^<Z)U#v>-(HJy.TT-fco7^c4i'g^, ^^<^ 
/V':S:gMc^^^>'K:^:72pJ5ElH]K2 1 4\t^(0^9imt:m 
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